Laxity after anterior cruciate ligament reconstruction is one of the troublesome problems lasting many years. Laxity can be tested by clinical and arthrometer preoperatively as well as postoperatively. The purpose of this study is to evaluate postoperative laxity in Nepalese population.
Introduction
Laxity after anterior cruciate ligament reconstruction (ACLR) is one of the troublesome problems lasting many years. Laxity can be tested by clinical examination (Lachman, Anterior Drawer Test and Pivot shift) and arthrometer preoperatively as well as postoperatively. KT 1000 arthrometer is considered a more precise tool for evaluating laxity. However, there remains significant inter-observer variability 1 . More than 5 mm of postoperative graft laxity constitutes a procedural failure 2 . However, controversies regarding previous statement are aplenty, and lack sound scientific fact.
The influence of residual postoperative knee laxity on long-term patient outcome has not been thoroughly investigated 3 . Excellent functional knee score is the norm at all stages of follow-up despite a wide range of arthrometric laxity changes 4 . Meniscus injury may predispose to the occurrence of graft laxity and subsequent development of graft failure and osteoarthritic change. This may influence the Lysholm score 5 . The purpose of this study is to evaluate outcome associated with postoperative laxity as measured by Karl Storz Arthrometer
Materials and method
This retrospective study was carried out in Grande International Hospital. All cases which had completed six months after the surgery and presented in outpatient department between July 2018 to March 2019 were included in the study. Isolated ACL, ACL associated with meniscus repair/partial or total meniscectomy were included in the study. Multiligamentous, isolated posterior cruciate ligament reconstruction cases were excluded from the study. ACL reconstruction was performed by arthroscopic technique with BPTB (bone patellar tendon bone graft) and hamstring graft by two-incision technique. Twenty one cases were included in this study. The outcome was assessed by the Lysholm score. Laxity was tested by Karl Storz Arthrometer using anterior force in 20 degrees of knee flexion with maximum manual force by the same doctor. Over 3mm in anterior translation when comparing both knees was considered as increased laxity 6 . Cases were subjected to a standardized questionnaire translated into Nepali (closed ended format type) in outpatient department or via phone to assess the Lysholm score. Mean and the standard deviation were used for descriptive data. Independent sample t test was used to compare means. The statistical significance level was set at p =0.05. Statistical analysis was done using SPSS 16.
Result
There were 21 cases (males 14, females 7) operated via arthroscopic method. Mean age was 28.3±10.44. Follow-up ranged from 6 months to three years. There were a total of eight cases of laxity (36.36%) -six males (75%) and two females (25%). Hamstring grafts accounted for three cases of laxity (37.5%) while BPTB accounted for five cases (62.5%). Hamstring and bone patella tendon bone graft were used in 6 (28.6%) and 15 (71.4%) cases respectively (table 1) . Our study showed patient with more than 3mm laxity difference between two knees is not significantly associated with decrease in Lysholm scoring (p=0.199). One case required revision surgery. Although Lysholm score is better with laxity less than 3 in both group, it is not statistically significant ( Table 2 ,3). 
Discussion
Arthrometer is an important tool to diagnose ligament injury and to assess the objective measurement of laxity after ACLR. Many researchers use KT1000 arthrometer to evaluate laxity 5 . This study aims to identify the consequences of laxity tested by arthrometer on clinical outcome after ACLR. Our study shows laxity difference less than three has excellent Lysholm score and does not change with time. These patients do not require additional surgery. They also have few complaints like incision site pain, catching sensation and mild pain during walking.
We observed that a case of laxity difference of 3 mm required revision surgery after 3 months. This patient complained of pain on extension which was later diagnosed as medial synovial plica with nodule in right ACL. He also complained of pain during vigorous activity and climbing stairs. Plica release and trimming of the nodule was done arthroscopically. Bach et al. found 92% of the patients had a maximum manual difference ⩽ 3 mm. Ninety-two percent had a negative pivot shift at follow-up and Lysholm score of 88. The reoperation rate was 10% with a mild flexion contracture as the most common reason 7 . Harter demonstrated that the substitutes did not elongate significantly during the period of the study 8 . In our study, one patient in a regular visit asked for x-ray. Though x-ray shows tunnel widening, graft was anteriorly placed, his laxity difference was less than 3 and had excellent Lysholm score.
Ricardo et al. found no correlation between postoperative knee laxity and Lysholm score 9 .
Our study also shows that patients with greater postoperative knee laxity are associated with poorer subjective knee outcome but it is not statistically significant (p=0.199). In a retrospective study by Kim et al. in thirty-one patients with generalized laxity and fifty two patients with normal laxity had a follow up 24 months found that side to side difference in anterior translation had an inverse correlation with Lysholm score in both groups 10 . The result of ACLR with a BPTB graft is superior to those associated with the use of a four bundle hamstring graft in patients with generalized laxity. Our study in the normal population indicates side to side differences had an inverse correlation with Lysholm score but it is not statistically significant. Sundemo et al. studied 193 patients and followed up 2-16yrs found long-term inferior subjective outcome associated with laxity 3 . Knee laxity is tested by Lachman, Anterior drawer, pivot shift and KT1000 arthrometer. However,the KT-1000 arthrometer result was not correlated with any outcome variables. Goodwillie et.al evaluated in 87 patients with 66 tight graft (<3mm laxity) and 21 loose graft (>5mm laxity). The procedure was performed via transtibial BPTB ACLR between 1992 to 1998 and followed up sixteen years. They suggested that > 5 mm laxity does not appear to place patients at a worse clinical outcome at longterm follow-up, nor does it lead to significantly more subsequent procedures 2 which is similar to the study conducted by us. Goodwillie et al. also found a trend of increase additional procedure in tight grafts and one of the complications of lax graft is osteoarthritis changes after ACLR 2 . However we could not find increase rate of additional procedure in the tight graft. Moreover, we need long-term follow-up with serial radiograph to identify the occurrence of an osteoarthritic change. Our study showed that that ACL tear is associated with meniscus injury results in more laxity and inferior Lysholm score. Deleda et al. also concluded that instability and future progression to osteoarthritis is inevitable with ACL reconstruction without meniscus repair 11 Limitations of our study are lack of radiographic data after ACLR, small sample size and short follow-up period. The measurement is taken at 6 month period may not correlate with the long term follow up data.
Conclusions
Laxity can be bothersome for patient and treating doctor. Previous studies have concluded that >3mm of laxity difference is associated with difficulties in vigorous activities. However, our patients were comfortable in their daily activities without significant clinical outcome. Laxity was independent of choice of graft -bone patellar tendon bone or hamstring.
